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Gossip-Style Broadcast Using Network Coding
?? ? ?? ?? ?? ?











??. ???????????? [4, 5], ???? [6, 7],














































????? f ??????????????. ????
????????,????????????????
?????? f ??????????????????
????. ???, f ????????????.
????????????????????????
?????,????????????????????
Initiation of broadcast of M :
Send M to f randomly chosen nodes;
When a node receives a message M :
If (M is received for the rst time)
Send M to f uniformly randomly chosen nodes;
? 1: ????????????
? 1: ??????????????????????
(n = 1000, ??? : 10%)
0 1 2 3 4  5
f = 4 2.9% 10.9% 18.5% 21.6 % 18.8 % 27.3%
f = 5 1.2% 5.0% 11.7% 17.0% 19.2% 45.6%
f = 6 0.6% 2.5% 6.6% 11.8% 16.2% 62.3%
f = 7 0.3% 1.1% 3.6% 7.6% 12.1% 75.1%
?, ?????????????????????. ? 1
????? n = 1000,??? 10%??????????




????? f = 4 ????? 97% ??? 30% ??
???? 5????????????????????






???????. ? 2 ??????????.
3.1 ???????????
?????????????????,??????
???????? k ???????????. ???
F1; F2;    ; Fk ????????????????. ?
??????? l ????????, b = dl=ke???.
????????????, ??? q?????GF (q)
?? db= log2(q)e?????????.
Initiation of broadcast of M :
Divide M into k fragments F1;    ; Fk;
Choose a set RN of finit random nodes;
For p 2 RN
Create a message msg from F1;    ; Fk
with random linear encoding;
Send msg to node p;
When a node receives a message m:
f Step 1 g
If (msg is informative)
Add msg to Received; f Received is initially empty. g
f Step 2 g
Choose a set RN of f random nodes;
For p 2 RN
Create a message msg from the messages in Received
with random linear encoding;
Send msg to node p;
f Step 3 g
If (jReceivedj = k)















?????. ??????????? k  f ?????













???????????????????. ? 2 ??
Received???????????. ?????????
m???????,??? 3????????????.
 Step 1: m?????????????????
????????, Step 2?????. ?????
??m?????.
 Step 2: ?????? f ????????????
???,????????????????. Step
3???.




m1;    ;ms 1 ???????????. m1;    ;ms 1
?m??? 2????????. ???F1;    ; Fk??
????????????, ????????????
??. m1;    ;ms 1 ???????????????.







???????,????????????m1;    ;ms


















? 2: GF (8)?????,???
+ 0 1 2 3 4 5 6 7
0 0 1 2 3 4 5 6 7
1 1 0 3 2 5 4 7 6
2 2 3 0 1 6 7 4 5
3 3 2 1 0 7 6 5 4
4 4 5 6 7 0 1 2 3
5 5 4 7 6 1 0 3 2
6 6 7 4 5 2 3 0 1
7 7 6 5 4 3 2 1 0
 0 1 2 3 4 5 6 7
0 0 0 0 0 0 0 0 0
1 0 1 2 3 4 5 6 7
2 0 2 4 6 3 1 7 5
3 0 3 6 5 7 4 1 2
4 0 4 3 7 6 2 5 1
5 0 5 1 4 2 7 3 6
6 0 6 7 1 5 3 2 4
7 0 7 5 2 1 6 4 3
???????????. GF (8)???????, k =
3??????. ? 2? GF (8)?????,?????
????. ????????????????????
36??????, 8????? 12?? 111113612532?
?????. ????, k ?????????????
F1 = (1 1 1 1), F2 = (1 3 6 1), F3 = (2 5 3 2)???.
??????A?B???????????????
?????????????. ???????????
? (1 2 3)? (2 5 3)??????. ?????????
??????????.
A = F1 + 2F2 + 3F3 = (5 3 3 5)
B = 2F1 + 5F2 + 3F3 = (1 2 4 1)
??????,??????? (3 7 0)???????
(4 1 7 4)????????????????????.
????,???????????????A? B??
?????????????????????????
??. ( (1 2 3) + (2 5 3) = (3 7 0) )
??, ??????? (1 5 2) ??????? C =
(0 4 4 0)?????????????????. ??
????????????? A? B????????
?????????, ??????????.
???,???????????? k = 3??????
???,??????????????????????
????????????. ????????????
???????? F1; F2; F3 ???.
A = F1 + 2F2 + 3F3
B = 2F1 + 5F2 + 3F3
























? p????????????? (Step 1), ??? p?
???????????????? (Step 2), ????




























???????. ??? peer sampling service [14] ??
?????????. ????? 500???.
? 3: ?????? f(jReceivedj)
jReceivedj 1 2 3 4 5 6 7
k = 4 { fd 0 { { { {
k = 6 { fd 2 0 0 { {










































































































































































? 4: ???? 500?????????????????????????????
(a) 0%, (b) 10%, (c) 20%, (d) 30%, (d) 40% ??????
Initiation of broadcast of M :
Divide M into k fragments F1;    ; Fk;
Choose a set RN of finit random nodes;
For p 2 RN
Create two messages msg;msg0 from F1;    ; Fk
with random linear encoding;
Send msg;msg0 to node p;
When a node receives a message m:
f Step 1 g
If (msg is informative)
Add msg to Received; f Received is initially empty. g
Add p to Contacts; f Contacts is initially empty. g
f Step 2 g
If (jReceivedj  2)
Choose a set RN of f(jReceivedj) random nodes;
For p 2 RN
Create a message msg and send it to p;
If (p 62 Contacts)
Create another message msg0 and send it to p;
Add p to Contacts;
f Step 3 g
If (jReceivedj = k)
Decode the broadcast message from Received;
? 3: ????????????????




?? finit ? k  fd ????.

















?????? fd ? 4;    ; 7???????????
????????. ?????????,1000????
???????????????. 4????,????








































[1] K. Birman, M. Hayden, O. Ozkasap, Z. Xiao,
M. Budiu, and Y. Minsky, \Bimodal multicast,"
ACM Transactions on Computer Systems, vol. 17,
no. 2, pp. 41{88, May 1999.
[2] P. T. Eugster, R. Guerraoui, S. Handurukande, A.-
M. Kermarrec, and P. Kouznetsov, \Lightweight
probabilistic broadcast," in Proceedings of the
2001 International Conference on Dependable Sys-
tems and Networks (DSN '01), Jul. 2001, pp. 443{
452.
[3] Q. Sun and D. Sturman, \A gossip-based reliable
multicast for large-scale high-throughput applica-
tions," in Proceedings of the International Confer-
ence on Dependable Systems and Networks (DSN
2000), June 2000, pp. 347{358.
[4] D. Agrawal, A. El Abbadi, and R. Steinke, \Epi-
demic algorithms in replicated databases," in Pro-
ceedings of the Sixteenth ACM Symposium on
Principles of Database Systems, 1997, pp. 161{
172.
[5] A. Demers, D. Greene, C. Hauser, W. Irish,
J. Larson, S. Shenker, H. Sturgis, D. Swinehart,
and D. Terry, \Epidemic algorithms for replicated
database maintenance," in Proceedings of the Sixth
Ann. ACM Symp. Principles of Distributed Com-
puting (PODC), Aug. 1987, pp. 1{12.
[6] R. van Renesse, Y. Minsky, and M. Hayden, \A
gossip-style failure detection service," in Proceed-
ings of the IFIP International Conference on Dis-
tributed Systems Platforms and Open Distributed
Processing (Middleware '98), Sept. 1998, pp. 55{
70.
[7] A. Lakshman and P. Malik, \Cassandra - a decen-
tralized structured storage system," in 3rd ACM
SIGOPS International Workshop on Large Scale
Distributed Systems and Middleware (LADIS 09),
Oct. 2009.
[8] A. Montresor, M. Jelasity, and O. Babaoglu, \Ro-
bust aggregation protocols for large-scale over-
lay networks," in Proceedings of the 2004 Inter-
national Conference on Dependable Systems and
Networks. IEEE Computer Society, 2004, pp. 19{
28.
[9] R. van Renesse, K. P. Birman, and W. Vogels,
\Astrolabe: A robust and scalable technology for
distributed system monitoring, management, and
data mining," ACM Transactions on Computer
Systems (TOCS), vol. 21, no. 2, pp. 164{206, 2003.
[10] T. Bonald, L. Massoulie, F. Mathieu, D. Perino,
and A. Twigg, \Epidemic live streaming: optimal
performance trade-os," in Proceedings of the 2008
ACM SIGMETRICS international conference on
Measurement and modeling of computer systems,
ser. SIGMETRICS '08. New York, NY, USA:
ACM, 2008, pp. 325{336. [Online]. Available:
http://doi.acm.org/10.1145/1375457.1375494
[11] S.-Y. R. Li, R. W. Yeung, and N. Cai, \Linear net-
work coding," IEEE Transactions on Information
Theory, vol. 49, no. 2, pp. 371{381, Feb. 2003.
[12] S. Deb, M. Medard, and C. Choute, \Algebraic
gossip: A network coding approach to optimal
multiple rumor mongering," IEEE Transactions
on Information Theory, vol. 52, no. 6, pp. 2486{
2507, Jun. 2006.
[13] D. Mosk-Aoyama and D. Shah, \Information dis-
semination via network coding," in Proc. ISIT,
Jul. 2006, pp. 1748{1752.
[14] M. Jelasity, S. Voulgaris, R. Guerraoui, A.-M.
Kermarrec, and M. van Steen, \Gossip-based
peer sampling," ACM Transactions on Computer
Systems, vol. 25, August 2007. [Online]. Available:
http://doi.acm.org/10.1145/1275517.1275520
